HCLK2 is required for activity of the DNA damage response kinase ATR.
ATR is a protein kinase that orchestrates the cellular response to replication problems and DNA damage. HCLK2 has previously been reported to stabilize ATR and Chk1. Here we provide evidence that human HCLK2 acts at an early step in the ATR signaling pathway and contributes to full-scale activation of ATR kinase activity. We show that HCLK2 forms a complex with ATR-ATRIP and the ATR activator TopBP1. We demonstrate that HCLK2-induced ATR kinase activity toward substrates requires TopBP1 and vice versa and provides evidence that HCLK2 facilitates efficient ATR-TopBP1 association. Consistent with its role in ATR activation, HCLK2 depletion severely impaired phosphorylation of multiple ATR targets including Chk1, Nbs1, and Smc1 after DNA damage. We show that HCLK2 is required for and stimulates ATR autophosphorylation and activity toward different substrates in vitro. Furthermore, HCLK2 depletion abrogated the G(2) checkpoint and decreased survival of cells after exposure to DNA damaging agents and replicative stress. Overall, our data suggest that HCLK2 facilitates ATR activation and, therefore, contributes to ATR-mediated checkpoint signaling. Importantly, our results suggest that HCLK2 functions in the same pathway as TopBP1 but that the two proteins regulate different steps in ATR activation.